Computer Aided Molecular/Mixture Design (CAMD) is one of the most common techniques used for design of solvents and (solvent) mixtures and/or formulations for different processes. Usually the CAMD problem is posed as a Mixed Integer Nonlinear Optimization Programming (MINLP) problem, where a (process-product) performance index is optimized subject to constraints (Process models, Product characteristics, molecular generation rules etc.). The generic MINLP problem, however, can be solved in many ways and often as generate and test approaches that does guarantee an optimal solution. For practical solvent and mixture design problems, solving the generic MINLP problem has some difficulties, for example, the need to use highly complex property models for the prediction of product characteristics; the need to relate the product function with the process model (which is represented as a set of equality constraints); the search space and many more. In this work, we propose to use a decomposition based CAMD methodology where the general optimization problem (MINLP) is decomposed into an ordered set of sub problems, without changing the original problem definition. That is, the generic MINLP problem is decomposed into a number of sub-problems where each sub problem (except the final) only requires the solution of a sub-set of the constraints from the original set. The final sub-problem contains the objective function and the remaining constraints. In this way, solution of the decomposed set of sub-problems is equivalent to the original MINLP problem while providing greater flexibility since different property models can be used in different sub-problems. Also, the final sub-problem is a significantly smaller and welldefined MINLP or NLP problem that can be solved more easily than the original problem. This means that infeasible solutions once identified are screened out from further consideration. Therefore at the end (final sub problem) we are left with a significantly smaller set of feasible solutions thereby reducing the size and complexity of the final optimization problem. The hierarchy in which these constraints need to be considered is established in advance. The idea is that this decomposition strategy will systematically reduce the search space and at the same time make sure that none of the feasible solutions are lost. Also we would like to note that this approach is flexible and depending on the physical problem in hand two or more sub problems may be combined together to form a single
